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ABSTRACT : PROBLEM TO BE SOLVED: To provide a resolver by which the rotation angle of a shaft is 
detected with satisfactory accuracy over a wide range and which detects a torque acting 
on the shaft. 



SOLUTION: A resolver 20A and a resolver 20B are assembled respectively to both ends 
of a torsion bar in a state that one is turned by 90°. The resolvers 20A, 20B are excited 
by an excitation signal at a definite amplitude from an excitation-signal generater 51 , and 
they output one pair each of signals which are doubly amplitude-modulated at a small 
cycle and a large cycle when a rotor 31 and a rotor 41 are turned. A signal processing 
parts 52, 53 calculate rotation angles at 90° each at the upper end and the lower end of 
the torsion bar as electrical angles changed over 0 to 360°. A signal processing part 54 
calculates the rotation angle of the torsion bar as a low-accuracy mechanical angle, it 
corrects the mechanical angle on the basis of the electrical angles, and it calculates the 
rotation angle over a wide range with satisfactory accuracy. A subtraction part 55 and an 
angle/torque conversion part 56 calculate the torque on the basis of the difference 
between both electrical angles. 
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tomtit tbic. ®mMicHLmLx^i \-jii>i>tom 
n. 

im&^ffl uy;W<2 0A, 20Bti. — M9 0 
ifftt6hn^. l/'/JW^OA, 2 0BB, SlBBfi 

ti. n-*3i. 4 lOHKKfcDr/hsajwei&tf*: 

tuners. m#«iasB5 2, 5 3«. h--> 3 >^- 

©_hTiSi©9 0gCTi©[iliK^*0~3 6 Ogbfc^r 
SP5 6«, P5S«ft©M(Cj;i5 hJl/**it»-r5. 




(2) 
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K*<&*huE* ^- *©*-C* 6»&3#fcC 4 *«« 
iTSUvOUrc. 10 

mite n - * oftm wictt roj s n±r * 5 J^tfrD ^f- 
^ssft^ e & £ mmm ^tt** k 

r3 &«:&I8X«3*x"CC>t, frR/hStt«JB©fgttS 

-ci*i«ffi*iiirESn a-^<D^«ffifc*Hoi3-ti-r&&lB 

ME'h3&MH<l:9 «>^:*^SBT3 6&cJS*i^llEi3ti 
tot, »SB/h3tt««©»waffc©tMH**att4-» 
<£S 1 ffl»fl»«&£T6fll 1 U vOW<4 , 30 

k:9t ^ffigt/cc^ pgr /cfig ccr BCM 4 —#0(6* £ «fc 

rtjaffifciu saar 2 n - * o*WBH«:*t ft 3 ttr & -saw* 

Kjt^T/h3&«MT««SaH3tir^-5 4 4tK:, Mr 
E/hSftrJBfflJ: *) b**&MRr 3 6«c»*BBB3*TC 
t»r , BfBa/J>3 &JMRa)StR{l:0(HI«sAtt&— «<D 
»2tB*«^*«tr4»2 uyjw<4*«^. 40 

* *jmo!M0tf 1 <t . ofttBt A& 6 * J: 

sec, aeai uyji//<4imefll2U!/^/<4«iaBb 
c»*B4 ] mnmmm3 ictmuttBiiinimmmic 

fufasg 1 u vOb^cD— 1 tB^m^tcS-^c^r BJia 50 
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HK«M>* 1 0Cft*H#T** 1 HCMM¥4R£ • 
B5E#1 UvOl^CCfc*— St<DS 1 mjjm^<D5*><D'J> 
fc< Ji k fjie®2 U!/JU/<tCj:«— »(D»2a 
5 fc©d>&< #<L&c£^rjJJEHfEtt 
com 2 SKA tSWf £S 2 @K A flU^S <b , 

Htftati^3n^ii§iEftai>^2iBiisft*raci, hue 

0IEttO0l£ft©X*^aiffl*H»2 ElfiftCC J; 13 * 
»liWEft«cJ:i5*5to-c % SufaioIfe#cDm3lpllSft^ 

t»«3B5 ] 0fef6cD^ig±&c|lJ[pliK#<J:— WUlg-rs 
TrtJSE*HiiEgri n-*©WABcc3F^3*T«t*«i 

«0cj£CT/h3 afW»-C««eiB3*i"CC»* 4 4 fcct . 

me/h* aj^w<fc d fc *»ttmrc 3 e><csmea3*i 

tot, WE/h3te«JH©!W«ft©ffl[tB*«»tt4— » 
rtJ9ffi*WEfS2n-*©^«HK»i^3#ras«ltt 

^easjaaw^off-^ccio, iwE»2o-*fl[>iniis 
<cjCDr/h3tt«JBr«IBSaB3tirc»S4-4fcfecc. m 
E/jNSaJHJBJ: 0 fe**fcAJBr36acMBBB3*vc 
or, WE/h3tt«W<^«Kltott«^*«c4— 
* 2 fcb*fl^£#££T ^2 1/ VOl^S <f:^r{lx.44<!:^ 

IsHEWCD— SBXW^a*tts»EI 0 CDdli^CC^ t3 

NE« 1 U*«#©**«cJHJW©»BEftiWEiB2 ffl 
^ft-^OA ttMffiOWlKf fc ^ 6 -1*4 «fc 

5cc, striami uy^4ina»2 u*y^&«Bto 

rttO, *50h?E— E<C«giH«r«t-4S[a£©#*»6«c4 
®i^ff-^^^*Lrmiiam l i/7^WS2 V fort 

mtvmi is*/fort<D-M<omi mtjm^m^xmm 

1 isVfortomttv&mztovzm&mmbvm i eiis 

mrsam2 \s*/forto—*t<Dm2 mxsmcm^'cmm 

2 uy;W<OMWWfil«jcte^*|JE@IEWoai2HK 

mriam i \s*s forties z-Mcom i %©d> 

CDS 3 HIE A ^ttfifr 4S 3 HC 4 . 
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HKWOHIEft©** JMtttBtm* 3 BEAK «fc 0 ifc 

itrzt t fccctJE^*^*fiHrt©3iiBi35p«cia<Eft*ia 

K**S*40IEftiH9*S&* 

mettff ^ tifcjir i mwt&xm 2 m^no&^w u 

-CWEH(E*Wc*y»*ma»l H/jW<Rc«|*2 uvOl, 

J:9«:«tfWfc*lci-$r. ZUFm<DM*ffLT<r> 
tfcoisi xf--**»6ft?K 

^6ft£Hiefi^©f*#cc«fc*)> WuEKIi d-~£<d[H 
ilifE/J>3ttJaJtJ§«fc*) fe^:*tt«JWr3 6JcS*K«§Sft 

rc^r, iJE/hsasJB(D^i^t©ffi«^Rtt-s--*t 

^6«:aiftBa«#of*#Kc»:0, BWafS2a-»©lHHiK 
KJtOT/hSftHJHrlSIBSWStiTCS-SiifeCC, Mr 

E/hSttWJOU: 9 <>^:*35cJa»3r ssccseasssnr 
or, «rE/hS&««©«ifflEft©ffiffl^»tt4— 
Kr 2 ffl^it #*f&£ir *gr 2 u t 1 1> 

hues 1 \sV)v^tm2 uyj^^oiHccffiarafiaE 30 
mes 1 a*fi#©*#«cH»ofi«a{fctWE»2 a 

5tc, IJES1 U*/J^if(EJI2U!/iUA4*HBLr 
t49, *o*fE--J£©»(I* * 6 ft * 

f<FEff£2 UvOI/M©— *t(D^2Hi^^K:S^»r|SJS 

sues i u vodkas— »<ds i amm^o'?*><D'j> 

ft<<hfc-*<t, WE»2 U!/iU^tcj:S— »o*2W 

5 < i fc— *icc»-^c*r«rEii(s» 

©»3H(gft*tWr*»3HIEMtl|[#|!ii. 
0<E*tolBHEft (D* a *»ft fiH * 0» 3 tc i: 0 & 50 
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st^ii fc(cwsa^*3^aisHrt©iffl3^fti5ieft*Ei 
mssmstiftm 1 0<Eftso*»2EHEiio«(c*-^i» 

TWEHIH*fcft«LTi>S Mi^fcturrs h;i^it 

[000 1] 

- £ a> 6 ft 5 u vOl/M* . U vOU'<«ffi l>T BKN 

©ewe* * tsm-r & mmm ^ai^gtc re-r a . 

[0 00 2 ] 

±cc nBCM i -»HRr a J: 5 tcfflttttfc n - * <k . 
3i*rftS«ttt©^f--^i*«i-. o-^a»lsBSW 

0-360S) <D««ft (IBIKDBKft) * 

[0003] c©mH*»ifc**fc»«: % mo*#&¥ 
8-1661 6-^«tc«, BCtt(cBfittf*r(t6nft: 

W9H»*^L-CH«*lCC«*snfc»2 U^iiR 

-Z&imUL. *oiK(WJi, 2[5]&T££S&2U 
^AOo-iSr^l|pI(ET5J:5tcj:9«:i/rc»*. * 
it, cn&OAft6BCMH«ffl^r^:*ftia<SKH 
«cb ft: a SfEHOSKA ^ tSS<fc < ^tBT a J: 5 (c L T 

ft:*©ffi*«»«:Wraft:2fttc, ^Bao«ttS«WMt 

[0 004] 

[^^cds^] *^hj«, ±EUfcnaHcc»«i-r*ft:«) 

IBSCDlplfe^^fflSJ: < ^WTa C i^pJffiftHKfttft 
[0 00 5 ] ±EBW**liW*ft:ACC. 

rrtfflffi*P-^©WHffi«c»r^3^rft4iatt©^^ 
«c»^T*aw«jww«:a{fc-r&iaci*w-i-4j:5K0 
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[0006] sfc. c<mmim<Dm*ftt>&x.2>±, 

&cflji& L/cC£{c#>£ 0 c cd/Jn $ ftMHotRilRfbK:** 
W*tt«H», mtt. «ftfrcjt/2£rs&«fc^. 

1 <tllfi^Cc^lE«t/£WPBr/c{4«tcEril(E 

#©**fc«w©®»3Efb±si2 ffl*«#o^*a««i 

©fS^{b£©{ttB*«tt<&ttSJ:5«c. 
£W2Ui/^<h*B»Lfcc±cc*5. COA*«c« 

wo»»iscft(c*j6^*fflfflfttt. mutt, mmn (mm, 

ft&mO -C^/2CC-T5<S:J:^. 
[0 00 9] CCDJ:^CC«^L//c@tefttfefcH«g«, 

[0010] *»WO««Lb©««tt. MEl"!/ 
^RtfB&fl tfttBKBK ffift $ tifcmmiil»§^g^ & 

ft#fc*^i>?HIHlcD» 1 HIEA%tf*r 1 Bfc 

»2HJ;&M#©5^©4>fc< t fc— *iCcS-5c»r0(E 
«0*2B«ACfWT«lll2BIEftlW^JR&. 8582 

»ws*ite*iiaRftacK*2Ensft*ffl^. mm&o 

Bt£ft©**^fciBH4EISr2 BfeftCc J: 0 £ 
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[0 0 1 1 ] c*ucj:*itt, *lH«flilW*«tt. H 

cnussifltcffls-ri) *o-3 6 omct>tc 

&o - #. »2@(Eftlt»^att. HIGMOBKtcjei; 
©BKfl^ra^ttHrtoftKRfb 

ftCCffl^rS) *0^3 6 0l»Ct)fc-Dt»ttS*2 

EfcStff^Btti* B«Ml©@lKft©**frtt(Bffl*»2 
BRftCcfc 9 jfc^TS £ £ blcffiMEjz&frtxmmftOM 
*>ttEM6**»lBKIiK:J:0»3ELr. 03g#©lf£3 

20 -c*Lfc*>©£&*. C©3l3 0efc©ftSM:. 

c;iSfflcctofc5^uffiffirfti^2@eft<Dffi»* i 

K^ffHr»A«^!«naoill 1 lelKft'CffliE-r 

[0012] C©i»*,|fEtiBfca«©J:5 «c fc Bi&«i 
©BKft €ri:bW 3 i±T ^11"^ fctf>©*m«i«i©ck 0 & 

flf/£T\ BCN©XIR<DBf£A (Mttfl) *E«H«c*> 
^ r ft S J: < t£ m r # £ <fc 5 & ^> . 
30 [0013] J/c *«WOffiCDaiJiE±cC)»«tt. DTK 

■C*fiELrfct. ^2 U^W^-»CE>JS2fflASt(C 
g-3l>Tl*J^2 l/!/^<oaff»fflKC*$»5ieMO 

40 IT. iKSUCfc^SSl U7JW<RC«2 l/!/JMO 

&mm ©a*ff»r ^> bk« »twa 

[0 0 14] CtiCC^O, B^IACDBIift^EigatCt) 

^^ffl«^{4Btc4bHt^B^I*CDBIEft4it»T^BK 
fttt-^S^^T^iifctc, BlKftHH-^®*^ 
ttrrs/cttr, mi U7;l/A'S^2u7JlA'oMft 

50 ««<t<«iar*4i4fcCC. h-3/a>/<-**tr2 
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mmomm^mzncom* i>&mv * * £ *> tea 

[0 0 15] Sfc, WSBHKftOStt h-ix 3 >^-0 

n/c@|gtt<D[si«ft«t<DMtc*^iiriHiKW ( >a 

[0017] 

[0018] c0aueaa» % au»6^> k jh 0 *tfg* 

tir, HJ^>F/M OQBKKtHKNl l&CX*-fn* 
Fl 2*/M,TtMEI»l 3 a. 1 3 b Cc£ii;*ft£ <£ 5 30 
(CftoTDS. tHRIftl 1 ££4Uy F 1 2»B^L«C 

c^^TVFtf-^vccJrQ&ISSti. HMMi l® 

A^it^-^n^ f i 2<ow»{c*ti-ensgttsnT 
feO . * a v F 1 2 <o««*roio*{i6cj£i;rffi6cc 

&8£fgl3a, 1 3 b CQBttttttCTtHtt 

3*l& a 

[0019] *«B{cffftiaCftttHl»Ktt. COM 40 

him) *tftWU £fc»ff6>">F;l/i OR^teN 
1 lfctf^StiihJl,* (HT\ tNtthJlt*Tr£l> 

[ o o 2 o ] mm 1 1 otpmmz. > 3 >a-i 

1 a*£t*. h— >a>^-l 1 a©±S»fC«:J&l U*/ 
^'2 0AMW6n, h— >a>^- l l aCDT3fS 50 
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^12^12 UvOUrC2 0 B*ff|&tftt&4rCl>&. cn^>0 
l/^2 0A, 2 0B(CI««AHRBMH2 5#9SR3 
ti. «A@BSjB2 5JJU^a'2 0 A % 2 0BiCDB 

>W 1 8L<D±Tm<D®$Zn (*SIA) 9,. 0 2 O^£ 

*B25tt»lS0 f ^2uy^20A 1 20B?:iI 

[0 0 2 1 ] miRVm2 UvOW*2 0 A, 2 0B«, 
0i;RtfB2CC7jrrJ:5K:. RRftK©n-*2 1RWB 
ttOXf-^2 2*>6ftiW^^ mi U^M2 0 
A&CfcC>Ttt, 0-^2 1^h-^3>^l UOi 

a- £2 i©ttH±«ciWBLT|5jci-$r2 i<WHBiH*s 
2 0 BCC*5t>T 4>. D-*2 l3&SF-S/a>^— 1 1 a 
2 ten- £2 l©fl-JH±lcI^LTEln--£2 1 <DJ*JB 

[0 02 2]IlM + 52Uv r Jl/A2 0A, 2OB0S 
a-*2 ittW-JI&R«:jB«snTfe>3, -§n-*2 l 

C>S. f bt, &n-£2 lOHIW'&Ol. 02«, ■& 
*^~*2 2©*/&Oi . 02' -CcatLTBfSffilBAd 

^w*n*nia^fct>4. /c/a, mi u^2o 

/<2 0 B©WEHK*«Ol©fli**fiIi3WBf5eilS 
^2 OA. 20Btth^a>^-l 1 a SC*tvetiiR 
[002 3]I1S^2U^20A ( 2 0 BOS 
2 3 3&sK(^6tin^. cn6©M2 3CC*jCir&3:, 

^frl-T^o *lt, fflKcnV2 U!/;M2 0A, 2 0 

bcc*5^t, nafiB»«cciEK«(i#%-^*r, Sn-^f 

2 l%SX^-^2 2CC*f0rate3lfS<h, 
S2U7JW<2 0A, 2 0BO*iEK»ffl«aW>6ttia 
9<DIE9aKffitt#yiiCt). y 2l (t )^-eti-etitH^3 
*/c, SlS»*2l/'/;^2 0A, 2 0 BOS 
«SiliM*ll^6aH90A^tiS#y il Ct). y 22 

[0 02 4]CCt?aiT^B. n-jr2 1©fl-JB 
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y , , ( t )R&&&&mm^y , , ( t ). y , , ( t )OJSig 
^SP- * 2 1 <D4 5 S ( tt/4 ) OEHSft CTi Cc^f fc 
LtMCir*4. SiEBaWBIt^y.tCt). 
y.iCt )SU e S*K«*lfa^y ll (t ), y,,(t )Cc:fci,> 

rattffloBBff «c* o , fife 

a*C<bfcS«>r. Sfs-^ytad). y 2l (t), y 10 

ii ct ). y „ (t b*ariBiBCft«-9E 11 

(O. E ai (t), E w (t),,E,,(t )*09CC^«-C^ 
ltl^ 0 frte, COfUB^bfs-^E^Ct ). E 
»(t), E a ,(t). E l2 (t)«, iESiftttfCjEftCC^b 
t^^OT^So f Ut, Cfte><DS<8£{b<i-^E 
,.(t), E„ct)©ffltBi. MBWI:«#E ll (t) 1 E 
„(t Cft&OWKttW^E^Ct). E„ 

CO. E tl (t). E J2 (t)4grg&CT£4:, S^CCtt/ 

[0 02 5] ft*. lfSB7c/2©J:5tt^(H^bfB^E 20 
»(t), E„(t). E 12 (t), E„Ct)*««BCl,fc* 

»J|51»«:feti-Ctt. m»ft<D2x (360g) tt, ft« 
ftCDTt/4 (9 0S) COffl^T*. 
[0 02 6] KOttaT^WH:. §D-^2 1 

n(t), E ai (t), E 12 (t). E„ct )*JS6tCP-^ 

*JIHiLX!B«ailShTlr»*. *LT. »1 UvOI, 30 
/<2 0A{C*5tf£l3-£2 10BflK4M>Ol0fl<l£&Aj 
£. $2UW2 0B(CWSn-^2 1 OBS^'fr 

tt9 0tt (jc/2) VZLtcCtlCj:*)) , JSUIS^fbff 
#En(t ), E ai (t )Q«MBMXf btSTSIBMbAJ!- 
E.sCt). E,,(t )OStt«tt, «IBflM>*|fl(KD-rn«: 

K#itLfc«BHJ«* (**jb^«it»«/2/cw) 

Tl>£. Cti6CE^B4R<bfi#E aJ Ct). E ls (t)«rl8 
9CC«SSi"C7SLri^ B «t*J t C<Dffi<fl£fbA^E 
• i(t). E.jCDOHfiRtt. MBK4bA4E ls Ct). E 40 
i, ( t )iaoH«CcfcjgffiT4. 
[0 02 7] CCDct^CC, «X«mKC«l>ttt ( mi 
MS2U^>'2 0A ( 2 0 BCC*5tt5&n-*2 1 

-*2 2<D*tM>Ol t , 02* tC*fL/T(B^3-&*Ci* 

^20A, 2 0 B«ciE?aafte#*B»«#i LXtm? 
SCiKJ:^ /hSttWffl (fIJia, 7t/2) RK*» 
ttHJB («*K. 2tc) *W^*2S:(CfiilB^HSn/c 50 
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ta*m# tsEmmm^Rv&mmm*) y«.ct). 

y.»Ct>. yx.Ct). y„(t)£f#*C<!:^®<i:LT 

[0 0 2 8 ] g/c, SlUWU^2 0 ASCfctt^P-* 
2 1 OliKttr^OKDia^Rli, I&2 0 B 

cc*5^so-^2 i o@(E^02©»c^rfiii*»a 

l22fiCcJiili^|G3$n^Hi*fl#y 11 (t), y lt (t) 
(Xtt, y»Ct). y„Ct)> Oft*»ttMJR0>HIK 
fucfcox* ««^«<c*ta[fflr»br&<i: secure* 

So 

[0 0 2 9 ] -eur, WTCC. cn^>OiEK«tBm-^y 
»Ct). y..Ct)KI7Atttttitt-VyiiCt). y„Ct) 

iffiofc«siiBKs 2 5 oa*wi«:^^ tb u < k 

Mt^o H3it S1M»2U^M2 0A, 20B 
ft*tfb>-WRBi, «fflBRII»2 5 4tmH(cj: 

[0 0 3 0 ] CCDS 3 T?tt % $1MI2 UVJl/A'2 0 

a. 2ob^ m&Ltcmf&cDi>vji^z&mmcjjkL 

rfcO. mi U!/JW<2 0 Att. a-£2 1 icatJCLfc 
a-£3 lMXf-^2 2tC»j£L/fc^"f— £3 24 

MX.-cc»&. d-#3 1KB, a-£2 lQBIEKtt-? 
r 7C/2 criCc«WW6cSCfb-r*@K8Bt»*«*rs^: 
260fiflBffl3^jl/3 3*Vtl:f&tVC(r>£. Xf-^32 
fctt. jEK5Sffl«#y 1 »Ct)*IH*ra/i:«>OiEffiiRffi 
ffl^^3 4, aa e *BE»«»#y 11 Ct)*fll*'J-*fc 
«)0^5£iStBflB^-Y^3 5^S^^tirc^ e IS 
2U^20Bfc, K«CC, MIBn-!>2 lSWf 
-* 2 2tC*ft&U^O-4f 4 lSO^r-^4 2 4ffl^ 

W6ntl^ 0 ^f-^4 2CCW % iEK«fflS# 

y,i(t)*ffi^Sfcae>©iE5£«tBffl3-r^4 4 % SO* 

*K«etBfs#y , 2 c t izmt)? ztc#><D&&mm^ a 

[0 03 1 ] 3tc*j. C<OH3^cfc^Ttt, TOJfiLfc»l 
W12U^a'2 0A, 2 0 BtC4c5C^^So-^r2 1 
O^MJWWDOflOKBiU'CB. »8BW=i^JU3 3. 4 3 

»2U^Wt2 0A, 2 0 B«:*5WS-SO-dr2 1 ©@ 
SWOl 0 2<0ffl^frCRILT«, #a-Jf3 1, 4 1 
0»^f->3 2, 4 2{ca*TS»Mcj:0*LTl> 
4c flSOl2l/^2 0A, 2 0 BCC:tett£g-n 
-^2 10H(6+*Ox O20fii«|fiiorh*, JEE 
jSfflfl93-r^3 4ac^*ttiSHflffl=i-/;V3 5CC*tr^iE 

{iH(DtBjtCc J: OSLTl^S. 
[0 03 2 ] m^[iI?§S|il2 5 tt. BKB4IA£*5 
1, Sfn<f#&Jia55 2, m2«#toiIgB5 3, ^3 ft 

#*9I»5 4, «ff*5 5ftCFftdt/FiU^mk«5 6 

4wr^ 0 cne^axs i-5 6B, &mmmzmm 
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[0 0 3 3] U7;M2 OA. 2 0 BOS 

4<lC0liSffin-<;l/3 3, 4 3CDSW*S8tt. ^?7t7 

^£§15 5 lH/^7r7>76 1 *MtlHA3ti 
/caem-^x(t )=Ao-sin(2 7t f t )3W**l**lB«lP 
3ft& 0 10 
[0034)111/ VOW* 2 0 A<D]E&mm^ 4 >\> 3 

««sivt:*j»k iEas»iffl3-f^3 4«c»e3nfc» 

1 iESiSfflS^ y x x ( t )*sffl»T >76 3^/rbtil 

!/;i/^2 o Aotesmm^-ifrz 5<offimxmW)Tzs 

ttifttHffl 3 -f A 3 5 Ccffifi 3ti/cfl 4^ft«ft-9 y . , 
(t )#^S>T>7'6 4 misXn 1 «^ffiSP5 2 CC« 
!&3ft£J;5K:&oTt>S. 20 
[0 0 3 5] C<Dt§£\ JH 1 0 ACCfcWSO 

-*3 i<Dxr-*3 2tc><fr?zmiLn&e m ±?z>± 

, t c t 1 *K«tB«^ y i . C t )«. A XL- A o- CE 

o + sin0.)-sin0 l -s1nC2 * f t + tfO&0*Ax2- Ac 
(E D +sine.)-co50 l -sin(2 «f t + 0)£^tffl-5f £ 

y*,(t)= Axi-Ao-CE.+s 
in0.)-sin0, sin(2 tc f t + 0 a ). ynCt) = Ax2- 
Ao-(E o + sin0.)-cos0 l -sinC2 7t f t + t/> t )£fc 30 
S„ 0,1*, SHIiEK«SM#Ao-sin2 n f tCC*f 

t *s?£ i jE®mm^y„ c t )zitf» i #®mtm*%Y 

[0 03 6]g2 l/7;^*2 0 BOiEffiffitaffl=i^;U4 
4<DWaBttfflttT>^6 5 ©WA^««c«««*^br 
SSttSttTfctK jEKSS»Bffl3-rji/4 4K:»e3nfc» 

2 iESigtam-^ y , a c t y&mitrr > -f 6 5 o xm 2 
fs#jaaSB5 3tcm*&3nsj:^tc&ori4S c J&2 u 

vOU a'2 0B 3^;M5 COMffl & J^gfrT > 

mmm = -om 5 wrs 3 *i fc# 2 *K&tifi# y , * 

[0 03 7] CW^ t i2l/7J^'2 0BW^P 
-*4 lCD*f*-£4 2CCttT£««ft*0 II <b-f £± 

n(t )SCJ f *2*5£tttBM-9y„ (t )«. Axl-Ao-CE 
o + cosfl.Vsinfl, -sin(2 ?r f t + </> 2 Ax2- Ao- 
(E o H-cos0.)-cos0 2 -sin(2 7r f t + 0 2 )£d&ft# 
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^ttJ5R#*S*tt#n«, y 21 (t ) = AxlAo(E 0 
+ cos0.)'sin0 2 -sin(2 «f t+^), y u (t)=Ax 
2-Ao-(E o +cos0 II )-cos0 2 -sin(2 tc f t + 
5. ft*5 v S*iEKjKfi#Ao-sin2 k f t 

tSS2 iES%tBA4 y , i ( t )RUfS 2 ^KSfflfi^ y 

[0 03 8 ] *1RCX»2«#«H1»5 2 I 5 3«, II 
L><\mi&*&mc % fufBA^fl^y^Ct), y 
«»(t), y 21 (t). y^Ct)^^, glSO'f2l/ 
7^'2 0A, 20BO^P-^31, 4 10S^f- 
£3 2, 4 2(C*fT5MIWfi 1 , 0,***l*ftW* 
-T^^cor^^o *3A#X«ff5 4tt. »L<wt»iE 

■r*<t5tc, tte*£to«0,. sa f ariacJ e 02 
ft^«n«5 2, 5 3fcrmria^aft0 a . 0,otwjii 

arJWB3nSfiMAxi-Ao-CE. + s1n0.)-sin 
0,. Axl-Ao-(E o + cos0^-sin0 2 £:Bll>-C % »1 U 
>/;U/>'2 0AOa-£3 1 <D*t-Z 3 2 fcjsfr &tS*8 

[0 0 3 9] »lR»»2fi%l»5 2, 5 3K:<fc5 

5 D SWS.5 5 ^1 A^saS5 2 &c<£ s^amm 
fl0i^6ff2A«UW5 3lcj:«ttUSftft0 B «|K 

wlx. imt&mei-etzmjiTz. corns, mi 

0,-0»tt««floacc3f L/C^ 8 Lfc*^"C, ^#SP5 
5B, ^1 L/7;I/a'2 0ACC*5^Sd-^3 ICDXt-- 
^3 2CC»r&IiHEfti»2 U-^/^2 0B(Da-^4 

^WW5 6 

[0 04 0] »S/h;W^^ft8P5 6«, >a>^' 
- 1 1 nCDWltiftmcttrZ KiU^**-rH»^-^U 

®€rh;b^CcS!^Lr^«6#l 1 «c^Stirc»*«tt 

[0 04 1] HrjIBmi^O i: m2 1/7;I/a'2 OA, 

2 0B4Wt4-fe>*«lt. mm0KSg2 5icr)K 
OSMR««6T»:AK:. H3C0BB«H4OJ:9R:X 
MUT4>J:0i o T^^>^, §3^^33-35, 43- 
4 5CE>^4«a©«^*^LT«aH»*8B2 5rt 
(DT-X6 2CCg^-r^o */c, mm,M^m2 5F^tC 
t, SH«fT>^6 3-6 6©-§— ffl*«ilCCT-X6 
2tcSSK-r^ B 

[0042] ^cc, mwn -§^*a55 k a i ft-^jaa 

SC5 2, »2ff4y^ff5 3ftCW3A#«»*5 4(C 

s^fflfc^r^^tc, Stg^a^^^SRi 0 0, 
>^ff#^*a5 10 2, JEBRJKSS 1 0 4MD/A 



13 



10 



[0043] mm*nv*&£Wl 0 0», SdScDS* 

nrifjf — fjwct aw. $ n/c-y ^mi/V*?-* 

D/A^fegI31 0 611, iE3£«R£8in 0 4*>6ffl 

777>7"6 l*^Uft»li-9x(t)=Ao-sin2 7T f 

[0044] «lifl|4MUi95 2 tt % A/D^&35 2 0 
0, 2 0 2£WTS o A/D^f§g|52 0 0ti, »bT> 

0 4RO«A^i^ail|t»2 0e«:«acffl*r&. IE5£ 
ttMKSIff ff 2 0 4(t * * > f <i-^#S£SB 10 2^ 

,i(t)©jESiaa» (oai occ^-ri^K:. ®$H^tx 
(t )tm— mm&) <Dtc&<Dm&m$t<t> > ctjoi* 

* a ^ > y io2^^cd^-y$> ifwmm* 

:cJ:o"C$fJ»$n-C k itui5A/D^&Q£-< ?>^m 
(SffCC, HA/D£jft3ftfcmfl©-fr:>:/y z^t*-* 
*JBtvr, SSljE3£i8ffl{I#y 11 ct )CD*5£i©&# (H* 

y<0=C 0 ^(0+0,0,(0 +C 2 0 2 (t) + 
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* 1 0JcSVTJ:5tc 4 BKft#x(t )<t7t/2^S^:«5 

ffitsflc^) <Dtc#>commM&<t> 3 ct )<d i yw)«»*c 

[0 04 5 ] A/D^&912 0 2^ S«i7>:/5 7*» 
6AA5ti/cSl &fflmamn y , , C t U-h-C 

•y->^y >^-r€><h<b^jc, i^i^>y y >^ucrta 

^ft#*A/D^&LT, jESjfiffitt«ffffi2 0 8RV 

m&2 0 8tt\ *-r o 2 

£>f 5>^<Dmfg«fc:, f^A/D^^n/cmflW> 

IES2S©£# (HI OCtTjrTJ:^ BBtfx(t )£l5j 

.i.i«tffTS. £&&tk£tetSSSI52 10» 4 *-f 5> 
yflM*£»l 0 2*>6<D*^5>yW»«#tt:J:^r 
SflflPStVt, fftlEA/D^&CD*^ * >^<DmfS^&C> 
PIA/D^nfcmffl©1f>7'ij IsVf—Z&mXi* 
m 1 *K«ffi«#y* , ( t )©*3£iRflc# (0 1 0 
SWJ^tc, SUSSEX ct )£*/2Kt:mttSfrHja 
») OAiAOXJfifltt^j Ct)(Dl#©f«»C eoB1 *it 

irrs. 

[0 04 6 ] CCr, £jg|fflR*j (t)©l*0«»C 
C eo>1 (C'Ol>Tltt?8LTfc< iifcCC, ^ft6<D 

*>h2»S£K:fct»-c, ffi«©a»K«^y (t )*TiB 
ft 1 OJ: 5CciS«r*fc»fcW«Sh*— ;XtfcftttBB* 

[0 04 7 ] 
[ttl] 



20 



30 



[0048] #HtK^.«0«d. » 1 IEBattBa#y tl 
(t)W»l*«««fll#y li Ct)tt 1 01 HC^-TJ: 

mi) r*sci*6, s^ft£uriEQ3gioftA-s 

inC2 ?rf t )£ffi;£T£o L*pU ift*«*y ( t 40 
H»WCC»C(DiEKiKRiaA-sinC2 tt f t)tC»OTffi 

♦Brti**$fefc©r*a©r, lai 2tc^*rJ:^cc, 

WRfB* y ( t ) *IEK^^ y ( t ) ■ si n0 i &&&&& 
y(t)-cos0(C^T^#fT^ B Lte*«o-C. *^B8^ 
(t)itt. iEK»flt»©/c^tCT8BfS[2SC«»3 
^fflT^iitCC, *SS»J5K»<D3t8&k:TE»4*R 

[0 04 9] 
[»2] 

*o«=1 50 



[0 05 0] 
[»3] 

[0 0 5 1 ] 
[»4] 



0/t)=»in2^jft O^D 



0.(t)=cos27rjft 0^0) 



[0 05 2 ] *r, mi lfciRTJ:9aaWfl»yCt) 
OWUti CCfcW-2>if>^y>y«iy , <bB#^ti <t^r 



(9) 



15 



[0053] n = i <Dm&<DiE&m&ft<Dtc#>(Dmmm 



[0 0 5 5] 



-M-p - 



IPJ 
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c. (C,„„ C £ .. a )«. T22&5, 6©ifci]-C* 

[0 054] 
[»5J 



£slrfeftftl — 2pin27Tfti 



— 5pin2JTfti 



* * [&6] 



£eos 2 27tfti — 5po«27tfb 



Q._ = 



IP- I 



— 2cos2^fti 



[0 05 6] fcftiU liJK»5, 6ttKDP sln , Q, 1ni [ 0 0 6 1 ] BJEttWrtt, 1f>^y ^(DRBHRCJ-* 



[0 05 7] 
[»7] 



[005 8 ] 
[*8] 



J stn27Cfb 



Z «n2fffti Z sin*27Tftj 

i i 



i 

m 

Z yj'Bin27rfti 



[005 9 ] 
[89] 



m Z ©©s2;rfb 

i 

Z cos2Jrfti J cos*2*fb 



[0060] 
[©[10] 



a = 



I 

m 

Z y,-cos2^fti 



JE?£»M»A-sinC2 tc f t )©JBffl8S f SIT 
lESJg^^ * j ( t )©jEKi^#aaf*a««E»©»* 
«Oja«ttf J OSKfiftttoftf . =k. -f (k. 

tesyukvmk) ttzttbic m»mm£mziE& 
mm&A -sin(2 7T f t )©jajtBosa»« c 1 «±©s» 

30 [0 06 2] 



[»1 1 ] 



[0 06 3] 
[»1 2] 



[0 064] 
[»1 3] 



Zsin 27Tfti =0 



Z cosZ7rfti =0 



40 



Z6in»27rfti = Z coft2 2^fti = ktZ«in J 2*rfli 

i i I 

[0 06 5] fit, gVEftl 1-1 3©HB«*fflC»* 

[0 06 6] 
Kkl 4] 



50 
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[0 06 7] mz&8. 10QQ.,.. Q C01 CC T£„ Sfc, jE^fiffittaRDCffi 2 0 4 . 2 0 8S^K 

*5tt5sin(2 7C f t i ), cos(2 k f t , )©St»CC*5t> i&<fc&?ft#|tgB 2 0 6,2 1 0 ©«fflg&*iiufEIE5£&<i 

T*>, t , ■rato%*>5 r y>y«JH*sqFBB'C**0 -lAo -sin(2 % f t )(DS»!OB»« ( 1 «±OS»r 

i«cJ:0«*«:tf5ci*ir»*. iusaitS -2 l o &crs<fc&c,, n (c., B0 , c. <nl ) , c 

mzkZmMms. eiciXATZcticj;*). mssEmt 10 co , (c eoiP . c cosl ) tiMir*ft:»K«H3n** 

»m (Ch.i, C llnl ) SO'^Ki^S^Wc^SJSM [0 07 2 ] L/c#^T, C(Dm^Cit, ±IB» 1 1 - 

&<*>i (t )CD&{fc»C co , (C co ,o, C e .. t )%fH»{C f?fSS<fc&C s1f , (C 5ln0 , C l<(11 ) , 

W«"C*4J:5CC«c&. C co , (C co , 0 . C COBl ) £itSrr£/c&<D&5, 6(7) 

[0 06 8 ] &tctcu\ m$<Dm.mcmz>6 % jek«« p,i„. p c . . ±e»i Alcx-ixitnztiz. 

5£»fflfl#y,iCt )©mffl©*9->^y Zxy-r-^cS^ g»»2 0 0, 2 0 2 OA/D^«W>m*HJW) i, iE 

(r»rjEa«»»c...i*wff-r*. &ma%&m»U2 mammnm 04.20 sRa^m%tkmn»2 

0 6«, mime, 9. 1 o*jBivr, juiEssfitm 0 6, 2 i oom»mm£fcm&<D£5temm&&wz 

^ViiCt )CDm<101f>^';>^f r -^«:S^>T^K 20 Ci^ S»IE5fi8Ma#Ao -sin(2 7C f t )rt*BEfcrc* 

J»W2 0 4«Ctett4«#<!:. «&%4$gftjXffS5 2 0 6 (C [0 07 3] CGDJ; 5 tc U T iEKiS^fKillfitSP 2 0 4 R 

*sw*j8»i, im— o-j->^y ^yy-frtcSfrt/THJH !>*&K?£»#S5flgB2 o 6ccr-eti^tiim$nfci ;x 

[0 06 9 ] IE^«$SS8*«2 0 8 tt. KHBK5 . iE&&#SKSS8B2 0 8 S2/iS«£ift«a«S»2 1 

7, 8*/Hi>-c, «aAttttffiflr4yi>ct )©mffloif oicr-eir-eniM? snfc i*ofl»c Bl .,. c cwsa « 

>^';>y^^CCg^C^iEEig^C l1nl ^tt^T HBifS2 1 4CC«teS*i*. 1 2. 2 

*5£?6ffiBc«»»2 1 Ott, iuE»6. 9, 10* 1 4tt. TBRl 5©** (ffftC.,.,. C cosl C7>§2 

^9 r -»(cs^i»rA^fltttc C9va *M«-r&. tt 30 sin2 ?r f t tm-mmiLomi jEsasfflfMyxxCt ) 

fc. cn60jE3£Jfi»»SlfitW2 0 8CC*JW5St»i % = Axl- Ao-CEo + sine.Vsinfl, -sin(2 * f t + 

*5£«CRa»»3P2 lOKtoWSlffe. m-<DV->y' aO'^l^a&ffl<t^y l2 (t )=Ax2-Ao-(E o + sin0 

y>^"r-!>CC^UT|5]SgL/Ttffc>n^ 0 ^-cose, -sinC2 tt f t + 0» )©&®*i«lAsin= Axl- 

[0 07 0] ±2©J:5«:. mtiEftmamny Ao-CEo + sinG.^sinGx. Acos= Ax2-Ao-(E D + si 

at (t DScxara^sEjftffie^yi, ct )cd«*>^u >^ ne.^cose.^tt-entf-irr*. 

HSGRf. (tttto%A/D»ft»2 0 0, 202 (DS [0074] 

A/DKHM>dU7M») i . jEK««»«»8P2 0 4, [» 1 5 3 

2 0 8&^&&{&&«||gB2 0 6. 2 1 0 CD«»®JtJ! Ax=^/ C "7^ 1 

i*^co<fc5«:tase-r**itf. #««w»»2 0 4-2 1 

OtcJcSSfiRKC.i,, (C. 1n o. C.mi). C co> (C 40 [0 07 5 ] C*l60«i(MIAsin= Axl-Ao- CE t + 

co, a, C co , a ) ®S*M!iffi J &1BMiK:rS£. Sin0.)-s1n0 la Acos= Ax2- Ao- (E . + sinS. )-cos 

[0 07 1] C(Om^ #lIEKififflfi-9yi,(t )2S5lD c 0,(3:, 01 l/^2 0A©P-*3 1CD^t*-^3 

ma^K«te<i#y 12 ( t )©*>^y > yiU«a f 2 tc*f"T 6> t «st»-r 5/c«>(DHISftitffW2 

. frEfflELfcaae#A 0 -sin(2 7c f t)©a» 1 6tc«^$n^> w miJE&mmxj)\,34R 

. =k. -f (/c/cu k. «3fei±cosa) ccrje, c^ c mfcftntmw i e», Tid^i eoiSiffcDUfftc 

H»l/ftA/Dra»2 0 0. 2 0 2(Dm^»il [0 0 7 6 ] 

/f. (OlftfiT&bftl/f = k. -1/f. (C»£ 50 [SI 6] 
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0 £pin*2«:fU 



(10) 



0 kt-Xam^TTfti 



(11) 



19 
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Axi 
Ax r 



•Ao-(Eo4-sin6ni)-sinfl , 
Ao- (Eo+ain0 



[0 0 7 7 ] cn$c£9, »1UV0U*2 0 Afrhom 
1 IES&tB(M-S| y » t ( t 1 y t .CO 

tcg-3l>T. o-£3 Icdx^-2 3 2Ct»T&mMft 

^^ta^nSo coiMfte.a, H9&c^rr<£5 

tC, D-3?3 1^f-^3 2(C*ftT9 0g@K-r^) 
H6C % "Tttto%««ft9 0<DtSHrtr, 0-3 6 0@[CC 

^tta»5 4RUWJ|La5 55C«*&3tl*. Sfc. '»« 10 
fit&8B2 1 2{cr«"»3n/cfi*I«Asin=Axl-Ao- 
(Eo+sinG.D-sin^fc (»^(C J: ^X\t. |gi£-f£m 
(SHIFSB2 1 4Ccrtf-*StifcJgiBfflAcos=Ax2-Ao- 
(Eo+sin^.D-cos^tfe) > §13 <t#^SSP5 4 SC{**& 

[0078] mjia^ 1 6 cc*$i>-c »sofi^a 

tf)T/J>£ < JSflsffiAsin, AcostffiCDfiiCtfc 

tf^T, TfBttl 7-24fC^T<fcO(C. igifsfilAsi 

n. Acos(Z>ffllCCj£DTatt*«» K17-2 20 

4«lWS2ttl 6 ^HtfT^C<htCj:0. 

««flre»©it»*1B*«:ff9c<t36«r**. cti6© 

TEftl 7-2 4ec*sl»Ttt, iflBfitlffiAsin, Acos 
4r-€-*l-e*la = Asin, b=Acos£-T£ 0 

[0 07 9] 

[«17] 

a>0. b>Q. UKIbl 



[0 08 0 ] 
[ttl 8] 



a>0.b>0.|a|>|b| <Dt* 
9,= -5— taiTWa) 



[008 1 ] 
[ttl 9] 



[0082] 
[»2 0] 



a£0,b<0. |a|<|b| (7)t* 
0 1 = i +tan-'<a/|b|) 

a>0.b<0.|a|£|b| 
6,= *-tarT 1 (|b!/a) 



[0083] 
[ft2 1 ] 



30 



40 



i)-coa6, y 

■<ab<aw<|b| <nt& 



7T+tan- 1 (a/b) 



[0084] 
[tt2 2] 



a<0.b<0.|a|>|b| Ot* 



0,= -~- 7t — tan _, (b/a) 



[0 08 5 ] 
[^2 3] 



50 



a<0. b^0. |a|<|b| 
9 t = "l-^+tan-Klal/b) 

[0 08 6 ] 
[»24] 

e<0.b£0. [a|£|b| <Dt& 

2»-tan- , (b/|a|) 

[0 0 8 7 3 —*, *2{f^*aai«5 3fc, A/D^» 
953 0 0, 3 0 2, IESSfiffittatim3 0 4. 3 0 8. 

Amm&mn»3 o e . 310, £tR«jMP3 1 2 , 
3 1 4RVM&nnm%$3 1 e^flKr^s. a/d^ 

M3 0 0, 3 0 2U, i»7>^5 8, 5 9 ft 
^nAA 5 ft/c3f 2 jEKfflMH«# y , 1 ( t ) = A xl- Ao* 
(E.+cose^-sine, -sin(2 tc f t 2* 
SiSfBft#yii (t )= Ax2-Ao-(E o + cos0.)-cos0 2 • 
sin(2 7C f t + 0 2 )^BffJ£U- hr^n-etl1f>^V > 

n^nA/D^LTtH^T^ a 

[0 08 8 ] jEOSft«tt»l|C»3 0 4. 3 08, MiK 

flHKaw93 0 6, 3 io, 3 12. 314 

&0q§II£ftftl?SlS3 1 6te, B5IB^ifl#^SIgP5 2<D 

^5P2 0 4-2 1 6 tm-<Dwm*$misX . mm 2 
mmmm^r y , 1 c t )kc«b 2 assKtm-? y , , c t ) «c 

312 UV;M2 0 BCC*5#£P-#4 1 CD* 
f->4 2K»f4«aft0,tfl»Lrffl*TS ( 
/cb, £4ffi8t*flS3 12. 3 1 413:, 3* 2 lE&ifrfSff # 
y 2 i (t )= Axl*Ao-(Eo + cos0 B )*sin0 2 -sin(2 it f 
t + 0 l )ZS:^2^KiKtafs^y» l (t )= Ax2-Ao- (E 
o + cos0 B )-cos^, - sinC2 7T f t 4- 0 2 )CD§tgififiI A si 
n= Axl-Ao* (Eo + cosfl.J-sinfl, . Acos= Ax2*Ao- 

(E 9 +cos6„)-cos(9 z ^-en^nit^T5o rngfttm 

353 1 6 \Z % guifitt 1 6 <h|g«c«cTKtt2 5©S»fC J: 



(12) 



21 
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[0 08 9] 



* * [»2 5] 
6 = ton-' f-*^ =tan-' / Axi-Ao- (Eo+co«g m)-«ng, \ 



[0 09 0] cnccj:0, W2 WJ)\,^2 0 Bd^<D^ 

2 iE52ig*Bfi-^ y , t ( t )RUW 2 iWKttffl«#y , 2 ( t ) 
tcg^t, P-*4 1 2tc#t't&ms;ft 

tC. n-£4 l#X^-£4 2(C*fl,T9 0ABlEr& 

mcc* *i-&*jfe««ft9o©i5Hrtr, o-3 6oecc 

#»a»5 4RCWg»»5 5«:«|&3iiS. */c, fi« 
?S#gP3 1 2CCTftS^n/cJgi>sfiiAsin=A)a-Ao' 
(Eo+cosfl.D-sin^fc (J&£CC£oT^ ^tSVggLgP 

3 1 4tcrtt^^n/cfS^fiiAcos= Ax2-Ao*(E 0 + co 
s0.)-cos0,fe) > fV3fll-9«l*5 4(CtKtft3ti«. 

[009 1 3 ft*. CQ»2«^«ffll3l55 3 CC*l*"C 

IWa»alt^«ffll»5 2C[)ii^iBI*CC % &2 5CD 
»»©ffll*J«J6r^S<&*»^ jStlfflAsin, Acos 
#fi©ffi5Cft**teft£R:tt, BU§Bfi[2 5©ttML*Sffifi8[ 
tcft*. IvtaP-^C, fflBE&l 7-2 4©StfflK:<fc»K 

[0 09 2] St COH5©»lSc;»2ifjBl» 
5 2, 5 3tCbt»rti. fln»tf#2iEffi«*ffli#yi, 
Ct). y,,(t)K:*t[sTt>. ]|lia^2*BKffifll^ 
y,a(t). y„Ct)K:*tLT^ *h*hiEK««»» 
#£35204, 2 08, 304, 3 0 8SO*M«S 
H3P2 0 6, 2 1 0. 3 0 6, 3 1 0 ^ft^ft^tt* 
<fc5CC0fc. Lrt»U ]E^mm^^)l3 4. 4 4M 
*ffi«fflffl=i^il/3 5 . 4 5fCRjt33ti*ft#tt»fi8ffl 
3-01/3 3. 4 3(CEP*0?tX^aefa-^x(t)= Ao-si 
n2 7T f t^6«ff7r/2fct^l3^Tn/c(i-^<hft 

3*iSiWffiHi#tCj:g, a«fs-^x(t)=Ao-sin2^: 

f t <d&J] m*>t/tmmz «r«ffiR»** 204 

-2 1 0. 304-3 1 0£ttfP3tt«J:9Ccrtlu:. 
»ljEKttffl*#y,i(t). Jfr2jE&i£tBff-^y 
.»(t), »l*^S««#y a ,(t)RDW2iWKR«« 
■#y l2 (t)©s.iEffiiSWt»WfflttWtc» ro j tcftstt 

[0 09 3 ] L/dSt, JRlfiCW2ft-9jtyiff5 
2, 5 3©mflE*BI6 0i:^{ClHWtrSCi3&sr* 

* 0 -rfttot, jBsmtmmmnzoA. 20 8. 30 
4. 3 0 8«wsr*«. stc &&m&m&m»m2 

0 6. 2 1 0. 3 0 6. 3 1 0CCi:^Tftll3*i££{$ 

Wc„iB, -tn^tiWliEffittffiMyuxCtX »1 
&&$fflll^y a ,Ct ), »2iEKiRtifB#y,t(t)Saf 
*2&j£«ffifi#y,, (t )<D9 %Ttt»n»x(t )= A 
o-sin2 K f t S«ttdE#©&»MffiAxl- Ao- 

(E 0 +sin0.)-sin0 1I Ax2- Ao- (E . + sin0 <l )-cos0 
A>a-Ao'(E, + co50 B )-s1n0t. Ax2-Ao-(E„+c 



12, 2 14. 3 12. 3 144>^Sift^> e Ltcfr-, 
X. ^tt{$%?f|ffSiS2 06. 210, 306. 310 
«c±- 3 Tft»Stifc*ffl8RC COil tt. 4HR«MAxi-Ao 
•(E o + sin0.)-sin0 1 . Ax2- Ao- (E * + sin0 „ )-cos 
0i, A xi- Ao-(E 0 + cos0„)-sin0 I . Ax2-Ao-(E„ 
10 +cos0.)-cos0 1 «r-€-tl-etl«r<i^iOT, IHEftgt 
©352 16,31 6fC«*&3*i£. *lt, IHEfttW 
»216, 3 1 6fc.fc»K flHB«$£l9KK:> ±f 3R 1 
6. 25 (Xtt&l 7-24) Ccj:9. tt9M0 la 0 2 

[0094] ^/c COW^fc. 0 
»f3«#«i3I*5 4RCfjiJ)C»5 5CCfla&3tl 

* 0 ^s«ffittaw8is2 06.30 eicjzzmm 

fflAsin= C co ,i = Axl- Ao-(Eo + sin0.)-sin0 1 . A 
sin= C cwsl = Axl-Ao-(E o + cos0.)-sin0, 4> 
20 CC±^r». *ffi»fiRSHSIJ(t«2 1 0. 3 10Ct<fc£fi| 
ififflAcos=C cosl = Ax2- Ao-(Eo + sin0.,)-cos0 a , 
Acos=C coll = Ax2- Ao-(E o + cos0.)-cos0 
2 fc) . »3fi#«HlW5 4tC«»&3*i4. 
[0 09 5 ] A/D^&2B2 0 0. 2 0 2. 3 0 

0. 30 2^6U**n*»ljEaS(»ffl»#y 11 Ct). 
»l*tt«ffl(l#y»,Ct), *2jEB8S»i«#y,,Ct) 
atf»2*SKR«»^y l ,(t)©ffiffl*. »»«#x 
(t )= Ao-sin2 tt f t©fiifflCC?SB6lJW«C^t>-l*riE5£ 

iftfl(ttC.i. 1 ^«if-)rr&J:9K:LrfaJ:^. 
30 fctt. S7(c^T<t^CC, fuiSIHSCD^n y ^Hlc. -tr 
P^ax«UBtt3 2 0«KtfAtf k »lSCf»2jEa« 
tBft-^y,! (t ) = Axl-Ao-CE o + sin0.)-sin0 1 -sin 
(2 7C f t +0 X ). y,xCt ) = Axl-Ao-(E o +cos0 11 )- 
sin6» 2 -sin(2 7Tf t+* a )i, SlSOl2M«ffl 
f3^y 12 (t ) = Ax2-Ao-(E o + sin0 B )-cos0 1 - sin(2 
»f t + 0,), y,i(t)= Ax2-Ao-(E o + cos0.)-cos 
0 J -sinC2 7rf t + * a )fC*$W*tt«©-rti«* T0j 

ftSffflS2 08 v 2 1 0. 3 0 6. 3 1 0 &'£mv& 

40 

[0 09 6 1 ^/c, co»^cc«. JEOakMRillff * 2 

04, 2 0 8, 304, 3 0 8CCj:^T«*3*i-&«# 
ttC, lal *s. IRljEatttBlt-^yitCtX ^l*K^t@ 
•#y».(t), m2IE^tBfi-^y a ,(t)RD j m2^K 

y ,i C t )<D ^ ^-CJaefi-^x C t ) = Ao- sin 2 
?rf t tH— HaattJ3E»(3r>ai*lfflAxl-Ao-(Ep + sin 
0.)*sin0 la Ax2-Ao-CE B + sin0.)-cos0i, Axl- 
Ao- CEo + cos0.)-s-ine a , Ax2-Ao- CE o + cos0«)-c 

ose^-eti-ensi-rtDT, w?ff2SgiJs?ii@gp 2 1 2. 2 

50 14. 3 12. 3 14fc^BiftS. L/c^oT, iEK 



(13) 
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*«»8I»SB2 0 4. 20 8, 3 04, 3 0 8tCj:^r 
Bt»S#ifcS«»C. 1n ,tt. -StRiHfilAxl-Ao-CE. + s 
in0»)'Sin0, 4 Ax2- Ao- (E 0 + sin0 „ )• cos0 ! , Axl 
•Ao- (E<> + cos0.)*sin0 ^ P Ax2- Ao- (E 0 + cos0. )* 

cDso,t*n**i«r«#iLt:. @G#ftf8Lgp2 i 

6. 3 1 6(Cg«&3*i5. fit, B£fttf-)nE2 1 

6. 3i6ccj:o. mev«&nwc % ±E»16. 2 

5 (Xttttl 7-24) icj:0, «Mft0t. 0.*«|-ft 

[009 7 ] ^/c CO*^fc, CCr>«»ft0 lf 0 10 
a 9 3 ft#»SSl5 5 4 &CPWJN, 5 5 CC08& S ft 
4. *fc, E&^£t9t*92 0 4. 3 0 4&t££}aifl 
fflAsin= C f1r , t = Axl*Ao*(E o +sin0.)*sin0 l , A 
sin=C. 4nl = Axl* Ao*(E o + cos0.)*sin0, & (*4§^ 
&CJ:oTtf, jE^fiffitt8RfF«2 0 8. 3 0 8&cJ:£ii 
it!filAsin=C, , nl = Ax2- Ao- (E 0 + sin0 . )• cos0t , 
Acos=C, 1nl = Ax2*Ao-(E 0 + cos0 n )*cos0 
2 h) % IS3fi#&JlSP5 46c#*&3ftS. 

[009 8] H5-7O*»jRail|L»2 0 4-2 

io, 304-3 i o. mmtwmz 12.214.3 20 

12, 3 14, [o]3£ftft#a52 16,31 6CC*si>T 

^^RCK/X«*?aiRfiJt»©»JW©kt fif (k t « 
r 1 j fei±oK») sec, &@?SSL^||tf*r4cfc^(cb 

kt # r 1 j <fcDfc**wti«, fuia^»n#cDiitftc 30 

> y-f- 3? zm 1 >&*mw*if 9 <t 5 cc l, r *> <t c 

[0 09 9 ] *fC % S3. 4<D^3<f-^*A : gia55 4CCO 

tC»«BCCmS*in>*J:9K:. &fI3!ffg|S2 12.31 

2*>60fi*BfflAsin= Axl-Ao- (E, + sin0. )-sin 

0i. Asin=Axl-Ao-(Ep + cos0.)-sin0 J ^:-en-e 40 

tiAJjTZ w<Jbtsy f-2P4 0 0 , 4 0 2*«2.r^ 
& 0 l/^>7fSP4 0 0, 4 0 2&2, HIISftitffgB2 
16, 3 1 6*>&CD**lft0 ai 0 1 «>A*Lr*s«), fu 
iSStlffiAsin. Asin#>£> Axl* Ao* E 0 - sin0! , Axl- 
Ao- E. -si n0 * ««tl«timiLr&. CO*§£\ Axl- 
Ao-E.t2. &l&CFft2 U>vOb'*2 OA, 2 0 B<Dfit 
fi£Rtf«9UaB«B2 5(E)BR£R&fK:j:-9tMi 
3E»r*0, ^^J5ecc<fc93fcfcTfc< £<U\, COM 
»<Z)*S*, U*VV*s7 FSP4 0 0. 40 2 om^ffit*. 
Zsin= Axl- Ao*sin0 a -5100!, Z cos = Axl- A o- cos 50 



4$M 2002-350181 
24 

0.-sin0,<tttO O90ffi8a#M) , Ctl60WA« 

zsin. z cos(«ifg?si§La34 0 4, 406 cc*ft-?ftft 

[0100] a«KR]|flS4 04. 406 *C tt«Sift 

0 4 . 0,fe«»&s*ir*j9. ns(mii«4 0 4. 40 

652, TIB&2 6, 2 7<D««Cj:iJ, ®«ft0.O81 
tBEHtt: X ^iE^tB^^IffiAmsinR^KiStB©^ 
iflfBAmcos^im-r^. fcftiU CG>»^ WMft 

[»2 6] 

Zsin Axi*Ao*sin0m*sIn 0 , 



Amsin= * 

[0101] 
[«2 7] 

Amcoa= 



sin0 , 



Zcos Axi - Ao cos 0 nvsin 8 1 



stn0 s 



[0 102]ft*j, ±I2»2 6. 2 7tt#S(Csin0 1 . 
sin0 a *SA/Cl>£©-t\ s1n0». sin0 2 # r 0 J }£fg 

CCtt, sin0 5 , sin0 8 *S ro J ifi«offlr*s<k*cctt 
^O/dgitlfflAmsin. Amcos^rffitirififKti-SLf €>ct 5 

[0103] s/c, a3-8&cK*a-c^*rj:^^, {g#a 

?SSl^P2 14. 3 1 4*>e>©miBffiAcos=Ax2-Ao- 
(E 0 +sin0. )-cos0 1 , Acos= Ax2* Ao- (E 0 + cos 

0 . ) • cos0 , , Is-Olisy V 35 4 0 2 &c>^gffifSI» 
SI54 04. 40 6«cA^J?#4<t^CCUr«>J:l>. * L 
"T 4 51110,, sin0 a *s TO j ifij»CDffl{Ctt*<fc*tC». 

b^P4 0 0 . 4 0 253:, mriB^itlfflA cos. 
Acos#>6 Ax2* Ao- E 0 *cos0 lf Ax2- Ao* E 0 -cos0 2 
*-€-n-en«ffL/r, m^JfBZsin= Ax2-Ao-sin0.-c 
os0!, Zcos= Ax2-Ao-cos0. • cos0 2 ^:it^L-rtl^<t 
l\, fiiS}|l^gB4 0 4, 4 0 6[i, T3B^C28. 29CD 

m&commcj:*)^ uiam^fiizsin. zcosso'maft 

01. e 2 *m^x, mmAn&inRv&&ms<Dmmm 

Amcos^rit^-rn^il^ 
[0 104] 
[»28] 

Zsin Axt-Ao'sinOm-cosg, 
cos 0 , cos 0 , 



[0105] 
[K29] 

Am cos = 



Zcos _ Ax2-Ao-cos0m-cos0 a 

COS0« COB0, 



2 ~° " 2 

[0 10 6] C<D<fc^iCtrit#3n/cJiijriffiAmsin= 
Axl* A o- sin 0.. Amcos= Axl- AO-COS0. (X^Ams 
in= Axl* Ao-sin0 □. Amcos= Axl- Ao-cos0 a iS:c^ : A 
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msin= Ax2-Ao-sin0., Amcos= Ax2- Ao-cos0. ) 

Amsin= Axl- Ao-sinfl,,, Amcos= A XI* Accost. , 
Amsin= Ax2- Ao'sin0 B , Amcos= Ax2- Ao-cos0.<£> 

mmt. mim^mm&s 2<ommMm92 1 6M 

m 2 fi-Sfi&ffiSB 5 3 OlaHSfttf £81$ 3 1 6KA#Stt<5 
iEKifitHR^ffiffiffitOJBratiA sin, AcosQHffcil^J 

ra§ 0 Lfc#o*r\ hhsaswsiu i ora. 

ffg3$2 16, 3 16 TSB&3 0 (X^TIB 

&3 o. 3D <Dm&<Dmmc£*)mmfte m *:imT 10 

[0107] 
C*30] 

9m— tan" 1 f ^ ms ' n ^ = terT'f Axi*Ao-Rin0m \ 
m ~ n \Amcoay n V Axi-Ao-cosflm ) 

[0108] 
[«3 1 ] 



9 



/ Amsin \ _ Axz-Ao-stn 0 m \ 



20 



[0109] cniCcto, mis^2M-^*jrasP5 

2, 5 3rt>6<D§fMtfIffiAmsin, Amcos^L^WM^ 
B xt 9 ,5Cg-3l>T , a-#3 1, 4 10X^^3 
2, 42CC^S«*Ae.*MftfflSft5. ft*, CCD 
a-£3 lOXr-^3 2fC*f-T-5tB«Ai. V 

CO«ift0 B «O-^3 1, 4 1(DXf-^ 
3 2, 4 2(C»r*9 0ttCiO^iK**IJ8Ur#nKS 
HOT, ifiB««ft0.(D»»«»«-C*4. C<Dt£ 
ttft6>.«. H9«:5Vr<fc5K:. D-^r31, 4 1^ 

4 2iC*tLT3 6 0mm&?2>mc. 0- 30 

[0 1 1 0 ] fcfc, S5ISIR3 0, 3 1CC*JI>T*>, 
<Dffi#ffia&T/jN3< tt4»*^, fltfsffiAmsin, Amcosrt* 

ffifflKCtt*. LWoT, BJiEbfcftl 7^2 4*fflt» 
/d£S£igffl0T, **A0.«ttrr5J:3{ci,Tfc 
<fcO>. /c/cL t fWB»l 7-2 4<t>afflCC*JtiTtt, It 
mfte^i^fte.CCg^^x^tl, JSIififfiAsin, Ac 
osfctfMitHBAmsin, AmcosGCg£&;L 6*1, -Tfr:b^ a 
= Amsin. b = Amcos£T«2>„ 40 
[0111] C©J:0CCL"Ctf-@[$n^«cft(9.«, 

ww*** ss«ft^jfegp4 i o 

COttttAfflfeSlU 1 OKfelvrW, 8M*A9 0ff 

cDKHrs 6 ogee t>tc^>xmt-$-z m^m 0,©«£ 

ft0»O(ltB*-r6L/T:, MAS0„. fltOOffi*— S 
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[0 112] ^It, «WJI0.^««O-9O«r* 

titf, «3iAe»* T4j T«ofcffle 1 /4**i»Wtt 

■Hftfl.iLtffiWS. «MA0.*SRIZ9O-*-l 8 

ofltr*ti«, mMAfltS: r4j rw->fcffl0 1 /4cc 

■Kft0,#BB 1 8 0- 2 7 OUrihB, tflflO, 
* T4j rf<I^/cfii(9 1 X4CCl 8 0tt**p*ur»» 
WtttWAfl.iLTHttrr*. attA0.#C»22 7O 

-3 6os-c*titt. waft^t* r4j m^fefiex 

/4 CC 2 7 0 ff it MtftttttMA e.iitffl 
[0 113] CQ»£, «*^0.tt£4*JMR«*^ 

««Ae.#offi, 90g, i8og. 2 
70s, 3 6 oflt©isflKD«ts%r»*«ctt, mm.no 

[ 0 1 1 4 J JlfttWctt, WSA0 H #OflEX»3 6 0 
SOifi«Offit?**tR»r% S*lA0,*sOKU±0aS 

«©firc**iw:. 1^0^ r 4 j -cw-ofcffi©,^ 
#3 6 oK*«oifi«©fflr*n«iBJse«i0 1 /4&c2 

NMA0.309 0ft<D£«<Dffir**tt»T\ ^ 

T4J ra^fcfl[0 1 /4W:9OK«:aillCLr*»W<c 
ffittAO.&LTttiAU «AA0i**3 6 off;fcjS8©i& 
^offl-c * n«wrf affl ^,/4^-ecD^^ w & «k 

K. T4J r«r>A:ffl[0 1 /4tCl 8 Off* 

3 6 Off*«©ittft©fflr*tl53:OTlBffi0 1 /4(C9 0 

A0.^2 7O«©ifi«©«"C*4JK»r, «9lA0,«t 
0KJ£Lb©iS«c[)fflr*tiK. 1^0^ r4j ~e» 

ioraj^c, «aA0i3»3 6O**»Difi«oflr 

*titaiE«0i/4«ci 8 0K*aiffL-cttKnft« 
[oii5] cnicj:^. «soa»ft««A0«ra 

*>%fltt6A0h«r»SCd:*5r*-5. ft*, ISfta^ 
T4 J rf9^>/cffi0 1 /4CC9 Off. 18 0fi. 2 70 

2 0Bccr, ttttAe.Qgotter&ccttMAfti. 

*«0-3 6 OttCCtofc-pTSeftrSA^fcLfcfcfeT. 



(15) 

27 

ft©.OBH*»a*J:5K:u*/;i/^*aasl-'rtiK, ^ 

[OlieiSfc, ««ft^»gf54 1 Ott. 3C0J;9ft 

-r&*>%, 0-3 6 0S^-C 

©HI£ftttfllKJ:<«kaS4i*3&J % 3 6 0g^5i 

(mms4 1 ortKy^ytwiut**, n-*3 io 

1. 410^f-^32, 4 2CC*tT5l§IIEIW s 3 6 0 

few r i j -rmvzsYTvzfZfnZtt&fc^ 
fa<D0eiC<£9f5ia@eft#3 6 Og^S/c^c 

ri j *r^^>h^^>3n^^^>nB*^^';tc 

KttLT;te< J^CCT*. *L"T, *7^>hfiI&C36 0 

C0117] ft*>\ Ili^SOffit 05* Oft OS* 20 

2, 4 2fc»LT**fl»K:*5£*tt:. VjAMj&PS 

[0118] o*>u c<Dm^t l c*i-?zmt)<Dmi&*m 

*&<OS8f?B^CCa-^3 1 , 4 1^Xf-^3 2. 4 2&C 

ft*. c©J:5ft»^Cfc, WK»jS<DHjEfc J: 9, ^ 
IW9ft«*Sftfl B *ia-*3 1. 4 1^7-^3 2, 
4 2 CC*tT£ 3 6 0 ^^Mx.^l5lfe^:^T<t ^tCt^C 

arc, awe^>F;n o^3 6oaB(±iaKsti-5ci 

Ttelttf, Hm^> K;H 0O3 60g«±(DIpIS4i^ 
ttTC*S. 40 

[0119] *fc, c(D3ii6^«tc*jiir«, suae? 

fc**»5 5K08&T*J:5fcLfc. fit, M@Sfl5 

Trfc, «*«C»JSJTC»flCJ:<«Wl-C*a. ft*. «A 

W IiOJ:^Il5^2U^2 0A ( 2 

0 B©HKft©a#*ftt*£*S < ft SC <fcttftl.»fc«> 50 
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[0 12 0] ±BaiJfc»jBK:*5C^Tfe, 03iC& 

SKTSVriSlc. 3 6lC»4fI#i^«|55 7 *»WT. 
»2 UvOt//*2 0 B©ffl«Wffi«CC*JWS»»6(i 1 1 O 
««fl©.*»l8J:<l«aricfc5fcLrfcJ:(r>. CCD 
^4ft^toSgi55 7 ^BiriBll3fi-^MiIgi5 5 4<!: 
H«{C*ttU-C. «1 UiArt//<2 OB©««ft0 t CCtt 
itS2U vOU*< 2 0 B Ol^ft 19 , * JBl » S J: -5 &CT 

[0121] ft*5> ±KXtt^lB(C*C^r». *»w«c 

tcamo/cWc"o^ri»i?b?c 0 o*»u c 

*WcR6"*\ C*C2[^D«fc5fc:@ifcir&2@ 
fPrOIUKft. RI2tl^f<Dgieft©^ RW2BBff^h 
— > 3 J: 5 ttSHtaWsTrSSIftS *i/c(BCc*jW s 

[0 1 2 2 ] J*6*C, h^*T r£tftfflOft 

F-5/a>;<- 1 1 ateSI 1&CFM2 UvOb/<2 0 

A. 2 0B*fflttW£<fc5CCTfttfcfcC^ 
[0 12 3] Sfc, ±ISSaBKJRtc*$l»T:«. o-*2 

5ftDn£iCDMIJ8£9 OS (Tft*>%nJ5l©4#<D 1 ) CC 

S"r£<fc5CCUTfccfcC>. cn-CC<t4T,tf, fulB3 6 0& 

0-3 6 0«(ctote-,-c8EftS-tt4J: J 5«:'r4c4*>r 

[0 12 4] 2 iiaSUfijgSScc^i^Tja:, fia 
&9S2U*S)Vj<20A, 2 0Bth-fa>^-lla 

S»2l/7^2 0A, 2 OBtHWtiaufca^ K 
±tcfflftWfc«^rfc, SlUV;M2 0AtS2l/7 

ft< <bfe— aPCC h-^ 3 >^- 1 1 a*£A,T-l>tt««fc 

[Hsonr«ftH9i] 

[02] B 1 1 SO'^2 U !/^fO^H«DSH"C 

[03 ] imu^MAonau^^ccsMsn^* 
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[ m 4 ] m 3 (d i> vow * t mfm&mm. t omm^ 

[0 5] 0 3 . 4 <Dflfi8<I#^£S[5, H 1 ft 

[0 6] S5CDSb&fI-Stf££g^ SURO^fs^ 

[07] 05O®&m^#il£SB, »lRV»2«-9« 

[0 8] 03, 4 0»3fi-^«i«aB©»iPBI^D3r^H 

[09] 03, 4<Dsa»DA#%»i9. ttma&tfts 

[010] 03,4 <Dffl«if^ £ jEffiWB«#RC*k 
[011] 03, 4<0««@BSai«:fcWSMjl!H 
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* [012] 03, 4<D««@KSgB(c43^4fi#Kiffi 
[^CDlft^] 

10-««^>F^ 11 HUM. lla-h— >a 
i2...jf^n 7 p, 13a, 13b-&UKM. 
2 0 A-J&l UvOk 2 0B-S2l/7^ 2 1. 3 
1, 4 1-n-4r, 2 2, 3 2, 42-^f-^, 23 
2 5'"*AHRKB. 3 3-«ffi3>f^ 3 
4, 4 4-iEKiRfflffl3-f^ 3 5. 4 5-A99KtBffi 
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